Organometallic complexes of ruthenium (II & III) with the formula [RuH(CO)(E 3 ) 2 L] and [RuCl 2 (E 3 ) 2 L] (E = P/As; L = deprotonated mononegative bidentate 3-(4-pyridyl)-triazoline-5-thione and its 4-phenyl substituted derivative) were synthesized and characterized by elemental analysis, physico-chemical and spectroscopic methods. All new compounds were iso-structural with precursor complexes. Two triphenyl phosphine or triphenylarsine molecules are at transdisposition and thioamide ligands behaves as bidentate (N, S) donor in assigned octahedral structure.
INTRODUCTION
nating ability and interesting insights into structure and bonding [1] [2] [3] . Bowman-James's group [4] [5] and Kanbara and Co-worker [6] [7] [8] have reported that thioamide based Pincer complexes are photoluminescent and have catalytic activity. The group of Henderson [9] [10] [11] has reported the synthesis and structural characterization of various transition metal complexes containing chelating thioamide derivatives. The reactions, structures and antitumour activity of transition metal ions with
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EXPERIMENTAL
All chemicals used were either CP grade or AR grade. Solvents were distilled and dried before use. The ligands 3-(4-Pyridyl)-triazoline-5-thione (PytTH) and 3-(4'-Pyridyl)-4-phenyltriazoline-5-thione (PPytTH) were prepared by the method of Dutta et al 17 . The ligands were recrystallized from ethanol before use. The precursor complexes, [RuX 3 (Ef 3 ) 3 ] (X = Cl/Br; E = P/ As), [RuH(CO)(Ef 3 ) 3 Cl] (E = P/As) were prepared following the literature pathway [18] [19] [20] [21] [22] . Preparation of new ruthenium (II) complexes All ruthenium (II) complexes were prepared by ligand substitution reactions using precursors [RuH(CO)(Ef 3 ) 3 Cl] (E = P/As) 18 
Preparation of ruthenium (III) complexes
All the reactions were carried out strictly anhydrous conditions and the complexes were prepared using a general method. Benzene solution of [RuX 3 (E 3 ) 3 ] (X = Cl/Br; E = P/As) and ligand were mixed in equimolar ratios and stirred on magnetic stirrer for 15 mints and heated on reflux till the brown colour changed to yellowish green. The working mixture was concentrated and cooled. Addition of light petroleum ether produced solid products which was filtered and dried in vacuo over anhydrous as KBr pellet technique. Electronic spectra of ligand and complexes were recorded on a Backmann Du-6 spectrophotometer. The molar conductance of complexes (10 -3 M) were measured in DMF using Wiss-Werkstatter Weihem obb type LBR conductivity meter. The magnetic susceptibility was measured on a gouy balance using Hg[CO(SCN) 4 ] as calibrant.
RESULTS AND DISCUSSION
The reactions of [RuHCl(CO)(Ef 3 ) 2 ] (E = P/ As) (Scheme I) and [RuX 3 (Ef 3 ) 3 ] (X = Cl/Br; E = P/As) with thioamide ligands (Scheme II) in 1:1 molar ratio in benzene afforded new hexa-coordinated complexes and ligands acts as mononegative bidentate anion. A 2g ), 22935 (T 2g *, MLCT), 38760 (n *) and 49020 cm-1 (*) are consistent with octahedral structure of other ruthenium (III) complexes 26 .
Infrared Spectra
The IR bands of interest of ligands and complexe are given in Table 1 (ii) Thioamide band IV has main contribution from nC -S observed at 850 cm -1 (PytTH) and at 785 cm -1 (PPytTH) in the spectra of the ligands shift to lower frequency by 30-50 cm -1 indicating coordination of thioamide ligands through thione sulphur and formation of ruthenium -S bond following our previous observations 26 . ( iii)
The simultaneous Ru-N and Ru-S bonding results in a decrease in the frequency of thioamide band IV by 30-50 cm -1 , blue shift to higher frequency of 10-15 cm -1 of band II and red shift to the extent of 35-55 cm -1 in thioamide band I. These observations are in good agreement with previous literature 27 . New bands at 435-465 cm -1 (Ru-N) and 405-410 cm -1 (Ru-S) due to stretching modes further supports these observations. (iv)
The presence of bands near 540, 680, 750 and 1550 cm -1 are attributed to coordinated Pf 3 /Asf 3 in complexes [29] [30] . The presence of single Ru-P stretching modes at 510-500 cm The non-ligand band at 1950-1960 cm-1 in carbonyl complexes of ruthenium (II) supports terminal C º O group slightly higher frequency than in precursor complex.
Thus, the ligands behaves as mononegative bidentate (N, S) donor.
